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Purpose: Posterolateral thigh perforator (PLTP) veins are part of  the lateral thigh venous 
system, which in most people remains undeveloped. This study was designed to deter- 
mine the prevalence and clinical significance of these veins. 
Methods: Over the past 6 years, 2820 lower limbs with signs and symptoms of  chronic 
venous disease (CVD) were evaluated for venous reflux using color flow duplex imaging. 
Superficial, perforating, and deep veins were examined in the standing, sitting, and 
reversed Trendelenburg positions. PLTP veins were best identified in the "standing 
position with the patient facing away from the examiner. 
Results: Twenty-six incompetent PLTP veins were found in 24 limbs (0.85%) of  21 
patients (mean age, 43 + 16 years; range, 22 to 77 years). All PLTP veins pierced the 
fascia lata 12 to 25 cm (mean, 16 -- 3 cm) above the popliteal skin crease in the lateral 
aspect of  the thigh. At this level, the PLTP veins dove posteriorly 3 to 8 cm to join 
primarily tributaries of  the deep femoral vein, superficial femoral vein, or both. Eight 
PLTP veins were duplicated at 1 to 2 cm below the fascia. Seven PLTP veins gave rise to 
superficial tributaries that were extended to the lower lateral and posterior thigh, whereas 
the remaining 19 PLTP veins gave rise to tributaries alongside the lesser saphenous vein 
and the anterior arch of  the greater saphenous vein. On nine occasions, reflux was found 
in the PLTP veins and their associated tributaries alone. In all of  these cases, reflux was 
adequately controlled with a tourniquet placed distal to the fascial defect. In  the 
remaining 17 PLTP veins, reflux was also seen in the greater saphenous vein, the lesser 
saphenous vein, or both. None of the limbs that had PLTI'  vein reflux alone exceeded CVD 
class 3. When PLTP vein reflux was combined with saphenous reflux, there were five limbs 
classified as CVD class 4 and one limb each as CVD classes 5 and 6. Twenty limbs underwent 
ligation and stripping of the varicosities. Three of  the earlier patients in the series underwent 
incomplete operations, which resulted in immediate residual varicosities from the PLTP 
tributaries. All three patients underwent reoperation successfully within a year. 
Conclusions: The prevalence of PLTP vein reflux is quite low. Reflux in the PLTP veins 
alone is associated with mild to moderate clinical presentation. However, when it is 
combined with saphenous reflux skin damage can be present. Failure to recognize PLTP 
veins may result in an incomplete or unnecessary operation, leaving the patients with 
residual varicose v ins. (J Vase Surg 1997;26:743-8.) 
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Injection preparation studies in the lower limb 
veins have shown that there are about 150 perforator 
veins in each l imbY 4 About  60 of  these veins are 
found in the thigh, 8 in the popliteal fossa, 55 in the 
leg, and 28 in the foot. >4 Only 40% are associated 
with incompetence, and most o f  them connect he 
saphenous veins and their tributaries with muscular 
and deep veins. 1,4,s A few perforator veins, such as 
those in the lateral and posterior thigh, are not pri- 
marily associated with the saphenous ystem and 
therefore are called atypical. These veins were first 
described by Sherman, 6 who reported that they were 
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Table I. Patient demographic data 
CVD No. of Sex No. of Mean age Age range 
class patients (M/F) limbs +_ SD (yr) (yr) 
0 
1 
2 8 3/5 10 35 + 14 22 to 65 
3 6 2 /4  7 38 + 12 25 to 57 
4 5 2 /3  5 46 + 21 31 to 77 
5 1 0/1  1 62 
6 1 1/0 1 70 
Total 21 8/13 24 43 _+ 16 22 to 77 
rare and suggested that they should be ligated sub- 
fascially when found. Other studies later found that 
small incompetent perforating veins in this area were 
associated with telangiectases and reticular veins. 7-~° 
Precise topographic description of the lateral and 
posterior thigh perforator (I,LTI,) veins was given by 
van Limborgh. 4 However, the clinical significance 
and treatment of PLTP veins was reported later in 
two venographic studies. 11,12 Ascending venography 
is not a sensitive method to depict I,LTI, veins be- 
cause it often cannot visualize the deep femoral vein, 
where the PLTI, veins usually terminate) 2 On the 
other hand, varicography is accurate and gives excel- 
lent information on the termination of the superficial 
varicosities 1214 but is invasive and expensive. With 
the development of duplex ultrasound, it is now 
possible to detect reflux in anatomically identified 
veins. 1~-17 Despite the accurate anatomic description 
of the I,LTP veins, there are neither functional stud- 
ies that document insufficiency nor studies that cor- 
relate the patterns and extent of reflux with the 
patients' signs and symptoms. The aim of our study 
was to determine the prevalence and clinical signifi- 
cance of the PLTP veins by using color flow duplex 
imaging (CFDI). 
PATIENTS AND METHODS 
Over the past 6 years, 2820 lower limbs of pa- 
tients with signs and symptoms of chronic venous 
disease (CVD) who were referred to the vascular 
laboratory were examined with CFDI using 4 to 10 
MHz linear or trapezoid array transducers (ATL UI- 
tramark 9; ATL HDI 3000, Bothell, Wash.; Sonos 
2000, HP, Andover, Mass.). The patients had been 
referred mostly by general practitioners (70%), and 
the rest by other physicians and surgeons, to the 
venous outpatient clinic of St. Mary's Hospital in 
London (78%) and to the vascular outpatient clinics 
of the two institutions in Chicago. The signs and 
symptoms in these patients ranged from CVD class 2 
to 6 according to CEAP classification, and about wo 
thirds of them belonged to CVD classes 2 and 3. 
Superficial, perforator, and deep veins were im- 
aged in the standing, sitting, or reverse Trendelen- 
burg positions, or a combination of these. Venous 
imaging included the saphenofemoral junction, 
common femoral, superficial femoral, popliteal, ante- 
rior/posterior tibial, peroneal, gastrocnemial, and 
greater and lesser saphenous veins and their tributar- 
ies. Other superficial nonsaphenous veins were traced 
along their course. The perforating veins were found 
along the course of the superficial veins. Obviously, it 
is not possible to identify all 150 perforator veins in 
each lower limb. These can be identified only by 
microinjection techniques, as shown by van Lim- 
borgh. 4 The "clinically important" perforator veins, 
of which there are not more than 20, can be easily 
imaged in experienced hands. The I,LTI, veins were 
best identified in the standing position with the pa- 
tient facing away from the examiner. The limb under 
examination was on slight knee flexion and externally 
rotated. Transverse and oblique imaging of the su- 
perficial veins was used to best identify the long axis 
of the I,LTP veins. All the I,LTP veins were followed 
throughout their course until the terminal connec- 
tions were found. The distance between the popliteal 
skin crease and the level at which the I,LTI, veins 
pierced the fascia lata in the thigh was recorded. The 
distribution and extent of the varicosities that arose 
from the I,LTP veins were also noted. Signs and 
symptoms of CVD were documented according to a 
recent classification. 18 Reflux was induced by distal 
compression of the limb followed by sudden release. 
Reflux was considered ,to be present when the dura- 
tion of the retrograde flow was more than 0.5 sec- 
onds. lr To detect significant connections through- 
out the varicosities coming off the I,LTP veins, 
proximal control was used with a tourniquet placed 
just below the fascial defect. 
RESULTS 
Twenty-six I,LTI, veins (0.92%) were found in 24 
limbs of 21 patients. The details of these patients are 
shown in Table I. The age of patients increased with 
worsening of CVD, but the small sample size in each 
class did not allow for meaningful comparisons. The 
prevalence of PLTI, vein reflux was higher in women, 
but the left and right limbs were equally affected. All 
PLTI' veins pierced the fascia lata 12 to 25 cm above 
the popliteal skin crease in the lateral or posterior 
aspect of the thigh (Fig. 1). After piercing the deep 
fascia (mean distance from popliteal skin crease, 16 --- 
3 cm), the PLTI, veins dove posteriorly towards the 
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Fig. 1. Distribution of incompetent PLTP veins with their distance from popliteal skin crease 
measured in centimeters. 
deep femoral, superficial femoral, or muscular veins 
(Fig. 2). The size, length, duplication, and termina- 
tion of PLTP veins are shown in Table II. The PLTP 
veins were longest when they joined tributaries of the 
deep femoral vein and shortest when they joined 
muscular veins. All but three PLTP veins were di- 
lated and nonvaricose after piercing the deep fascia. 
Twenty-one (81%) PLTP veins were associated 
with local, clinically apparent varicosities in the thigh, 
whereas the remaining five were feeding varicosities 
at the lmee and calf alone. Seven PLTP veins gave rise 
to at least two or more superficial tributaries that 
extended to the lower lateral thigh, posterior thigh, 
or both. The remaining 19 gave rise to longer tribu- 
taries alongside the lesser saphenous vein and the 
anterior arch of the greater saphenous vein. In only 
four cases was reflux from the PLTP veins transmit- 
ted to the saphenous tributaries, but refluxing blood 
was never directed from the latter to the former. In 
three of these limbs, reflux was present in the saphe- 
nous veins at a higher level. Deep femoral, femoral, 
or muscular vein reflux at their confluence with the 
PLTP veins and above was seen only in six limbs. 
The patterns of PLTP veins' reflux, their associa- 
tion with saphenous vein incompetence, and their 
relation to clinical severity of CVD are shown in 
Table III. No limb with PLTP vein reflux alone 
exceeded CVD class 3. Proximal control of reflux in 
these limbs was adequate, but made no significant 
change in limbs that had other incompetent sites 
below the tourniquet. Some ,degree of skin damage 
was seen only in the presence of saphenous reflux. 
Twenty limbs underwent ligation and stripping 
of the varicosities. Three of the earlier patients in the 
series had undergone an incomplete operation, re- 
sulting in immediate residual varicosities from the 
PLTP tributaries. All three patients uccessfully un- 
derwent reoperation within a year. 
DISCUSSION 
Varicosities in the posterior and lateral aspect of 
the thigh are uncommon because the lateral thigh 
venous system atrophies during embryonic life and 
the saphenous veins become the predominant super- 
ficial veins. When varicosities in this area are found, 
they usually arise from the PLTP veins. The preva- 
lence of PLTP veins varies in different reports, prob- 
ably depending on the diagnostic method used. Ac- 
cording to careful injection preparation studies, 
about 15 to 20 perforator veins are found in each 
limb, in the posterior and lateral thigh from the 
lower gluteal area to the knee. 4 Sherman found 14 
PLTP veins (eight in the fight limb and six in the 
left) during varicose vein operation in 901 limbs, 
giving a prevalence of 1.5%. 6 A venographic study 
reported a similar prevalence of 1%? 1 Another study 
that used varicography found nine PLTP veins (seven 
in the right limb and two in the left) in 186 consec- 
utive varicograms (4.8%). 12 In our study, we had a 
somewhat lower (0.92%), but comparable prevalence 
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Table I I .  Characteristics of the PLTP 
veins (n = 26) 
Deep Superficial 
Mean +_ Range femoral femoral Muscular 
SD (mm) (mm) vein vein veins 
Diameter 4 + 1 
Length 42 _+ 11 
Duplication 8 
Two PLTP 2 
per limb 
Termination* 
2to9  
30 to 80 
25~ 6 3 
*All eight duplicated veins had a connection with the deep femoral 
vein and an additional one with the superficial femoral (n = 4) or 
the muscular veins (n = 2). 
1"Four PLTP veins were directed towards the deep femoral vein 
distribution, but we were unable to identify their confluence. 
Table I I I .  Clinical severity in relation to 
patterns of reflux 
PL TP 
CVD PLTP + + PLTP + GSV PLTP + 
class PLTP GSV* LSV + LSV* deep veins Total 
0 
1 
2 7 2 1 10 
3 2 2 1 1 1 7 
4 2 1 2 5 
5 1 1 
6 1 1 
Total 9 7 3 4 1 24 
*Five limbs in these two columns had lso some deep reflux. 
GSV, Greater saphenous vein; LSV, lesser saphenous vein. 
Fig. 2. Schematic diagram of typical PLTP vein that joins 
deep femoral vein at midthigh. PLTP veins usually feed 
varicosities at the posterior and posterolateral aspect of 
thigh and calf. 
with the previous reports (p = 0.21). The left (n = 
13) and right limb (n = 13) were equally affected. 
The prevalence in the women was higher, but this 
was not unexpected, because women tend to suffer 
more often from varicose veins. PLTP vein reflux was 
identified only by tracing local or distal varicosities 
that led us to the PLTP veins. Therefore, the preva- 
lence of  PLTP vein incompetence may have been 
underestimated because we did not examine all the 
limbs specifically for this disease. 
Of  the 26 PLTP veins, eight were duplicated, 
making at least 34 connections with muscular and 
deep veins. The most common site of  termination 
was the deep femoral vein (25; 73%), followed by the 
superficial femoral (6; i8%) and the muscular veins 
(3; 9%). These findings are in accordance with the 
only two reports that demonstrated the termination 
of these veins. 11d2 In fact, in one of these studies the 
varicosities were called deep femoral varicosities. 11
Subfascial duplication of the perforator veins has 
often been reported, and the patterns of duplication 
have been accurately documented in dissection stud- 
ies. 3,s,19 In our study, the duplicated PLTP veins 
always had one limb connected to the deep femoral 
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vein and the other to femoral or muscular veins. 
Similar findings were reported by Lea Thomas and 
Chan, 12 who found that all PLTP veins had a main 
connection with the deep femoral vein and a smaller 
connection with the superficial femoral vein. In our 
series, also, two limbs had two PLTP veins that were 
within 5 cm from each other. Although such a find- 
ing is possible according to van Limborgh's tudies, 
this is the first time that it is being reported in this 
site. This obviously can easily be missed in the clinical 
examination and probably during the operation, thus 
increasing the chance for residual or recurrent vari- 
cose veins. 
The distance from the popfiteal skin crease to the 
site of the fascial perforation varied from 12 to 25 
cm, with a mean distance of 16 cm. The vast majority 
of the PLTP veins ( 18; 69%) pierced the fascia lata 13 
to 17 cm proximal to the crease. Although previous 
studies did not report this distance, it would appear 
from the drawings of Sherman and the later varico- 
graphic studies that the site of perforation was similar 
in those reports. 6,11,12 In our study, we did not nor- 
malize the distance from the crease for the patients' 
height, and this might have influenced our results. 
However, because also different PLTP veins may be 
involved, as shown by van Limborgh, 4 a wide range 
in the distance from the crease could be expected. 
None of the limbs with reflux confined to the 
PLTP veins and their tributaries alone had CVD 
signs and symptoms exceeding class 3. These find- 
ings are in agreement with a previous report in which 
their patients had varicose veins, pain in the thigh, or 
both. 12 However, in our study, seven limbs had some 
degree of skin damage but only in the presence of 
saphenous reflux. Many reports have demonstrated 
that skin damage can be present in the absence of 
deep and perforator vein reflux. 2°-22 The hemody- 
namic significance of the incompetent perforator 
veins remains a controversial issue. Early studies by 
Bjorda123 showed that the incompetent perforator 
veins do not contribute to venous hypertension, es- 
pecially in limbs with superficial venous reflux alone. 
Later, another study found that in limbs with healed 
venous ulcers there was no improvement in the ve- 
nous function after perforator vein ligation. 24 In ad- 
dition, Shami et al.2s reported that most perforator 
veins demonstrate inward and outward flow, even in 
the normal imbs. On the other hand, other authors 
stated that perforator vein reflux could be responsi- 
ble for the skin damage in some patients. 26 In a 
recent study, it was shown that in 70% of the limbs 
that had superficial and perforator vein reflux but not 
deep venous reflux or obstruction, the perforator 
involvement was of moderate (35%) or of major 
(35%) hemodynamic significance. 27Furthermore, a 
clinical study with a mean follow-up of 3.9 years 
demonstrated that subfascial endoscopic ligation of 
the medial calf perforator veins in patients with active 
(n = 16) or healed venous ulceration (n = 22) cured 
the active ulcers or prevented recurrence in all cases 
but one. 28 Although the role of perforator veins in 
the development of CVD signs and symptoms re- 
mains unclear, what is certain is that these veins are 
often associated with CVD classes 4 through 
6.20,21,29-33 
Deep or muscular vein reflux at their confluence 
with the PLTP veins and above was seen only in six 
limbs. These findings clearly indicate that deep or 
muscular vein reflux is not essential for the develop- 
ment of PLTP reflux. Several reports have shown 
that many other perforator veins in the limb can have 
reflux without deep or muscular vein incompe- 
tence. 2°,21,32-34 In fact, isolated perforator vein reflux 
has also been described. 2°,32 
Twenty patients in our series underwent an oper- 
ation (15 underwent ligation with or without strip- 
ping of the saphenous veins) for their varicosities. 
Three of these patients had residual varicose veins 
because the PLTP veins were not ligated, but they 
successfully underwent reoperation within a year. 
Although we do not have long-term results on the 
recurrence rate of the PLTP operation (subfascial 
PLTP ligation with avulsion of their superficial trib- 
utaries), it would appear that the short-term results 
are satisfactory. CFDI is an excellent method for 
detecting reflux in PLTP veins, and our preoperative 
mapping was in complete agreement with the opera- 
tive findings. 
CONCLUSIONS 
The prevalence of PLTP vein reflux is quite low. 
Reflux in the PLTP veins alone is associated with 
signs and symptoms of CVD that do not exceed class 
3. However, some degree ofsldn damage can be seen 
only when reflux from the greater saphenous vein, 
the lesser saphenous vein, or both is also present. 
Failure to recognize PLTP veins may result in an 
incomplete or unnecessary operation leaving the pa- 
tients with residual varicose veins. 
REFERENCES 
1. van Limborgh J. L'anatomie du systeme veineux de 
l'extremite inferieure n relation avec la pathologie variquese. 
Folia Angiol 1961;8:240-57. 
2. van Limborgh J. Anatomie der venae communicantes. Zbl 
Phlebol 1965;4:268-71. 
3. Schafer K. The course, structure, and passage through the 
JOURNAL OF VASCULAR SURGERY 
748 Labropoulos et al. November 1997 
fascia of the perforating veins. In: May R, Partsch H, Stanbe- 
sand J, editors. Perforating veins. Munchen: Urban and 
Schwarzenberg, 1981;36-44. 
4. van Limborgh J, Hage RW. Anatomical features of those 
perforating veins of the leg which frequently or infrequently 
become incompetent. In: May R, Partsch H, Staubesand J, 
editors. Perforating veins. Munchen: Urban and Schwarzen- 
berg, 1981;49-59. 
5. Stolic E. Terminology, division, and systematic anatomy of 
the communicating veins of the lower limb. In: May R, 
Partsch H, Staubesand J, editors. Perforating veins. 
Munchen: Urban and Schwarzenberg, 1981;19-34. 
6. Sherman RS. Varicose veins: further findings based on ana- 
tomic and surgical dissections. Ann Surg 1949;130:218-32. 
7. Albanese AR, Albanese AM, Albanese EF. The lateral subder- 
mic venous ystem of the legs. Vase Surg 1969;3:81-9. 
8. Weiss RA, Weiss MA. Doppler ultrasound findings of the 
thigh subdermic lateral venous system and implications for 
sclerotherapy. J Dermatoi Surg Oncol 1993;19:947-51. 
9. Somjen GM, Ziengebein R, Johnston AH, Royle JP. Ana- 
tomical examination of leg telangiectases with duplex scan- 
ning. J Dermatol Surg Oncol 1993;19:940-5. 
10. Ricci S, Georgiev M, Goldman MP. Ambulatory phlebec- 
tomy: a practical guide for treating varicose veins. St. Louis: 
Mosby-Year Book, 1995;3-39. 
11. Hach W. Die varikose der profunda-perforans ein typisches 
phlebographisches krankkeitsbild. Vasa 1985;14:155-7. 
I2. Lea Thomas M, Chan O. Lateral thigh varicose veins: a 
phlebographic study. Br J Radiol 1988;61:372-3. 
13. Hobbs JT. Preoperative nography toensure accurate saphe- 
nopopliteal vein ligation. BMJ 1980;1:1578-9. 
14. Lea Thomas M, Posnial~ HV. Varicography. Int Angio11985; 
4:475-82. 
15. Szendro G, Nicolaides AN, Zukowsld AJ, Christopoulos D, 
Malouf GM, Christodoulou C, Myers K. Duplex scanning in 
the assessment of deep venous incompetence. J Vase Surg 
1986;4:237-42. 
16. Vasdelds SN, Clarke GH, Nicolaides AN. Quantification of 
venous reflux by means of duplex scanning. J Vase Surg 
1989;10:670-7. 
17. van Bemmelen PS, Bedford G, Beach K, Strandness DE Jr. 
Quantitative segmental evaluation of venous valvular reflux 
with duplex ultrasound scanning. J Vase Surg 1989;10:425- 
31. 
18. Porter JM, Moneta GL, International Consensus Committee 
on Chronic Venous Disease. Reporting standards in venous 
disease: an update. J Vasc Surg 1995;21:635-45. 
i9. Pirner F. On the valves of the perforating veins. In: May R, 
Partsch H, Staubesand J, editors. Perforating veins. 
Munchen: Urban and Schwarzenberg, 1981;46-8. 
20. Hanrahan LM, Araki CT, Rodriguez AA, Kechejian GJ, 
LaMorte WW, Menzoian JO. Distribution of valvular incom- 
petence in patients with venous tasis ulceration. J Vase Surg 
1991;13:805-12. 
21. Lees TA, Lambert D. Patterns of venous reflux in limbs with 
skin changes associated with chronic venous insufficiency. Br J 
921 Surg 1993;80:725-8. 
. Labropoulos N, Leon M, Nicolaides AN, Giannoukas A, 
Volteas N, Chan P. Superficial venous insufficiency: correla- 
tion of anatomic extent of reflux with clinical symptoms and 
signs. J Vase Surg 1994;20:953-8. 
23. Bjordal R. Flow and pressure studies in venous insufficiency. 
Acta Chir Scand Suppl 1988;544:30-3. 
24. Stacey MC, Burnard KG, Layer GT, Pattison M. Calf muscu- 
lar pump function in patients with healed venous ulcers is not 
improved by surgery to the communicating veins or by elastic 
stocldngs. Br J Surg 1988;75:436-9. 
25. Shami SK, Sarin S, Cheatle TR, Scurr JH, Coleridge Smith 
PD. Venous ulcers and the superficial venous ystem. J Vasc 
Surg 1993;17:487-90. 
261 Moore DJ, Himmel PD, Sumner DS. Distribution of venous 
valvular incompetence in patients with the postphlebitic syn- 
drome. J Vasc Surg 1986;3:49-57. 
27. Zukowski AJ, Nicolaides AN, Szendro G, et al. Haemody- 
namic significance of incompetent calf perforating veins. Br J 
Surg 1991;78:625-9. 
28. Pierik ECGM, Witrens CHA, Van Urk H. Subfascial endo- 
scopic ligation in the treatment of incompetent perforating 
veins. Eur J Vase Endovasc Surg 1995;9:38-41. 
29. Cockett FB, Elgan-Jones DE. The anlde-blow out syndrome. 
Lancet 1953;1:17-23. 
30. van Rij AM, Solomon C, Christie R. Anatomic and physio- 
logic characteristics of venous ulceration. J Vase Surg 1994; 
20:759-64. 
31. Myers KA, Ziegenbein RW, Zeng GH, Matthews PG. Duplex 
ultrasonography scanning for chronic venous disease: patterns 
of venous reflux. J Vase Surg 1995;21:605-12. 
32. Labropoulos N, Leon M, Geroulakos G, Volteas N, Chan P, 
Nicolaides AN. Venous haemodynamic abnormalities in pa- 
tients with leg ulceration. Am J Surg 1995;169:572-4. 
33. Labropoulos N, Delis K, Nicolaides AN, Leon M, Ra- 
maswami G, Volteas N. The role of the distribution and 
anatomic extent of reflux in the development of signs and 
symptoms in chronic venous insufficiency. J Vase Surg 1996; 
23:504-10. 
34. Labropoulos N, Giannoukas AD, Nicolaides AN, Ramaswami 
G, Leon M, Burke P. New insights into the pathophysiologic 
condition of venous ulceration with color flow duplex imag- 
ing: implications for treatment? J Vasc Snrg 1995;22:45-50. 
Submitted Feb. 24, 1997; accepted June 6, 1997. 
